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(57) Abstract: 




PURPOSE: An energy recovering circuit and 
energy efficient method using the same is 
provided to increase energy recovery 
efficiency and shorten charging time of panel 
capacitor, while reducing number of 
switching elements and energy losses. 

CONSTITUTION: An energy recovering 
circuit, comprises a voltage boosting circuit 
for boosting voltage component of energy 
recovered from a panel and re-supplying the 

boosted energy to the panel. The voltage boosting circuit includes a capacitor(Css) for 
accumulating the energy recovered from the panel; an inductor(L) for accumulating an electric 
current component of the energy from the capacitor; and a switching element(Sl) for 
switching a signal path between the capacitor and the inductor. The capacitor, inductor and 
the switching element are connected with each other so as to form a closed loop. The closed 



loop is separated from the panel. 
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Tfll ±3)*](S1)7} H-J2-=SU 7)12 ^$l*l(S2)2l nfc] c}olJ2.H7> <H-££]ir tl t.]*H ?]^^(L)ofl 433 34 

A ^^<H1 S#SM 7.1444. ol^7l| OlSjtULH #£4 ^(IL)7> 2111 ?W^]El(Cp)°ll 3fl^ 
(Cp)fil 34(Vcp)4 444*1 44. SJI 7l)3))^Bl (Cp)2] 34(Vcp)°l VSS 33*2-4 443^ t l i Aj^o)]^ ojoj^ 
(L)5) ^«fl7l- ^4 -EAH ?l^Ej(L)S] 44°fl^ £ 64 4°] «^oVo] 4 7 ]44. 444 °l^Bl(L)ofl ^7)4 

<>1 ^-715)^ tl' 7fl3l|AlBl(Css)^ 34(Vss)4 333 (LH 433 ^4°1 cj «fl ?1 4434°! s| g ?)) 3fl 

33(Cp)°l] *#£|<H ?1*IME|(Cp)* ^^Al7]7)l £4. 14, ?H3flAlB](C SS )ofl ^44 #44 ^]5}Ei(L)i -fr 

71 € 334°1 3*113 4434°1 7l|3flA]Bi(Cp)* ^d^l7]7fl €4. ^Is^-eI 3)44 34Ji4 4£ * 
434°1 4^3-H.JL 4^4. n4^mcp)^\) 433fe 343 eM3 4°rH £43?ll €4. 43, 44. ^3*1 
^3 34^ 4°flTr 42 ^33 (S2)3 43 43.2-^4 <y<=]E](L) 4°1 #7)144. 0)4 tfl H ]§ 4 E ^ 

^EflSl Ofll;)*! Sj^jg.^ *|£ Bj-^Al ^7) gfl-^A ^^(Sl),^ll 4°1^(D1) 3 333(L)3# 

7l)44. 



t2 7-1 3°fl3, 7fl3 ^33(S3)4 €-^:^j1^12 i^^l(S2)2l a>c] 4°1^-— ^ 3 - iLS.44. ^3 t)]3 i3*l(S3) 
» 344°1 3^6)1334(Vs)°l 33 ?W^lEl(Cp)0fl 44£H 3fl^ ?l|3fMEl(Cp)Sl 345)148: 3^313345114 
4*134. ol AiiEflol^aj-sfliioflAl ^o) ^ ^ 34#°)]4 43°1 OJo^j ^4, t3 A^o)]^, t)]3 A 

33(S3)^3-£H3:EL7)l2^33(S2)7l-ia-434. ol ^,£30)1 SAl^oflulxl g^^Sfe £ 74 go] 44^ 
<r 34. ^5)3 41^ ?WH(Cp)5L4el 43<Hl 7H4*1 $4 4^ ^ JjLj-T)^ 40^*0] i33(S2) 
4 333 4)4 344^ ?11333(Css)°)| 3434. °1]33 3|t3 34*^ 4°)]^ Xl2 ^3*1(S2)4 333(1.) 3 

°1 #7))44. ol4 tflH)^- Bfl, £ 10)] £A]4 oflu]*] 3^2)S.4 °flM*l 3^*1 ^Hfli ^Vofl Ol^E]( L) 40^ 

— (D2) 5 2 ^3 3 (S2) 7} €-711 $4. 



?H333(CssH ^^5)fe #"3-^3 *]%**\ t 4 ^1^47,] s ^^)(S2)5l ^^(On -time)* 27g^.o.^ 

^4^1* ^m. 



5. 3<H1 £7.]^ oim^l ^^31)^4 aj-^Ulli ^-ofl 44a) i^^lii7>D> §7)14711 SlHS. £ H £ 

t>1€ f^sflsi o)lu)7i Hi4<^ ^ =^^^1^44 £1-^* ^ ?i4. £ 3°H £7.14 ^4^1 Sl^r^ 

s.°fl 5U°H, Till ifl7] ^3 i^^i(si,S2,S3)^ 43 4°UH7> ^.^4 4e))oi)a-i 4-^&e|ss. oJ4 < 3-ifl^47ll 
44. £ 4°ll £7.14 o)]u)4 si^sjsfe SI^eKlH $n ^s] *]&s\e.3. #44 €*4 f 1 ^^- 0 ! 

#711 *)ll ^ 7)12 ^44(S1,S2)4 44 344 t))1 ^ 7)12 (S1.S2H 4^a) ^14 ^ (0 ver 

lap) <ls ?J4^ 47jslfe i^^i ^4* 3^44 ^ 5d 4. 



£ 3°J1 £t,)3 o)|u)*l al^^Sfe oflM^l 21^Jl1-# £<>l7l ^14^ °l^El(L)2l 9j^^il-H7ll ^^4c]4E t)1i 
^^l(Si)5l ^-4°Ji- ^44-2.5.^ nDl°)l ^hItt ^434^1 4°!^ 4°d4 4^t11 4 *r 5J4. 4^1 44°1, 
4 4^°)1 41- iH^l s)4sis.fe °d^Bl(L)sl 'JI^^^ 0 )! 47flSi 0 l XI 1 i3*l(Sl)sl ^^^'4°J S44^.5.£ ^ 
4^4°1 4013 40J.2. mi-aT)] ^. ^ oio ££ ojcHE] (L)sl ■ysj^il- 37)1 *M °H4^ x44 fe°J4 4*s) 
*4 34^1 4°1^! 4°d* 4^-7)1 4 ^ 4. 



£ 8£ 4 4^21 7)12 47HH 4=. oflu)*! 44HH4. 



£ 84 42:4^, 4 4^21 t)]2 47-HH 4= o)iui4 sj^s.^ ^4^« ^^4^4 ^44 ?Wt.|e) ( Css ), <y<s] 

El(L), 7)U i^^l(Sl) ^ 7)14 i-$l*l(S4)4, XI 1 £^(nl)# ^44^ Till * 7)14 i^^l (S1,S4)°11 ffl£ ^4 
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14 443 42 icH(n2)« 344°} 3fl^ ?l)3l|AlBl(Cp)ofl ^12 =M*1(S2)4, *fl2 tH(n2)4 4^314 4 

44(Vs) 4 6 H 343^ Xl3 ^3*1 (S3)* 4*144. ^3*lt-(Sl,S2,S3,S4)4 4H*fl ^34 £4 °H» 44, M 
OS FET, IGBT. SCR, BJT tt£^| i$14 ±4S 4-8-44. 



Xll 3 *Ni44(Sl,S4)fe 4-4sH ?Wa1e1(Css)^ 0 d4 443.43 433 4), 7)14 i4*l(S4) 4 *lll 
4(S1)S 344°} ?1slW4(Css)Sl 4444-5. »H4fe *HM*»# 3^*141 €4. °1 *WI4 ?flBj^El(Cs 
s)£43 tf^fe 3«H 4*fl 433(10°!]^ 447> ^344. °l l ^*1(S1)4 4-£=4 44, 443 (L)3 
44fe 3ji*4 ^4 ^Ajoil, ?1^^(L)S1 44°11^ ^^-y-o] -S-7l^cf. ^1 icH.(nl)«l|fe ?IM43(Css)Sl 

444 ?}3iH(LH 4714 344°] tH^fl^l 4444°1 444t11 €4. 42 % 44 ^34 (S2,S4)tt *lll 2n<=( n i) 

5.^2] £4 3fl^ 7W4^(Cp)^ Sfl^ ?11 311*1 El(Cp)£.^-el 3^5^ 41444 44 A 344 433 

(L)» 44^ 7fl3flAlBl(Cp)i #^47l7fl 44. 



^13 ^H4(S3)^ 44^ (c P )2l 444 ^1^1°J ^"a-eflts -B-4471 4*M 4^e11 0 J^ 0 J-(Vs)* 444^ 
^44 44. 

7fl4 i$14(S4)^ 4^4. 44*)*\ (Cp)4 44(Vcp)°l 7l*i33|(GND)l- *Kr, i"4 =• 10A°IM 4 

7l^A.B A M4 *$4?h e]^7l^-afe i444-f 3 #^j7ltMI A* 34. ^ 443 44°flir £/.2.3f. 
444t)1 €4. a4, *N ^4*1 (S4)fe s. iob4 44 3fl4 *N43(c P )4 44(v cp )4 7]7i*i3 (GND)s 444 

71 Al^t].^ X\$3fT% 4444 (GND)* 44*Hr 2:7l7l7_H £ = 34, ZL 433 444|fe £ tfEflf- -fMSj-Tfl 44. 

£ 8°ll 5=44 °)I44 S143.5-3 £ 9* 4444 4^44 444 44. 

4<M$ ^^(vs)s 444 4li 7M43(C P )3 4441 ol ofl443 4'3-4«-4 ^2 i^4(S2)4 433 (L) 

* 444 7ll3ll*lBl(Css)S 5)^44. 

t0°lM tl 44^] 7RH afl2 £44(S2)fe €-A = S|jl Xll 55 *M (Sl,S4)fe 4 - £sW 7fl afl a] ( Css ) , 

?1^4 (L). XI 1 ^ Xl4 ifl*l(Sl.S4)# 31^-=* ^471] 44. 4 7RV ^ot, 71)311a1e1(c ss )S.^-b1 « 0 v^h) 

sl«fl y^el(L)^ 44* ^444. 444, °1 7]Q*<&<* 91^(1)^ 44 (IL)^ ^7}a\n €4. 



4\ ifl*l(Sl)^«-A«S|3i ^12 ifl*l(S2)4 44 4<>l£H7l-i3--8:E]^ti 4««*fl ?l^^(L)«fl ^44 44 

71- Sim *#S|7] Al^tJ.. oj^Tfl 9J ^ (L) Ofl ^44 ^4(IL)7>^^ 7fl3llAlBl(Cp)<Hl o] Bfl 4 ?W44 

(Cp)sl 44(Vc P )4 4^4711 44. 7fl3fl7-lBi (c P )sl 4°J-(Vcp)«l Vss 4^1i4 ^4^1^ tl' 43°fl4 °J^el 
(L)sl 4#fe^t(|7l-^4-f-4ol| 9l^(L)s] 44°fl^^44°l 47)44. 444, 4^e1(L)o11 -B-^i^^ 
tl' *1^4e1 7B 3fl a] e) ( Css ) 21 44(Vss)4 °J^El(L)oll 4^4 ^44°1 cj«ll4 *444°1 4^. 44*}*\(C P )4 
*#^I4 JflTi ?MAiE)(c p )-i ^4*1?1t11 44. 



t24^°14 Xl3^^1(S3)^4--Sr^al^2i44(S2)2] 43 4°1^-H^ 4 - i = 44. ^sl4 Xl3i^^l(S3) 
4 ^44°i 4^144 , 3-(Vs)«»l 3)14 2fl ^1 b1 (c P )°ll ^-^4°1 4^ ?11 4*1 3 (C P ) 3 44^114 AiiEflqi^oj-j,)^ 
s 4^144. 



t3 *1^ 0 114, Xl3 ^^l(S3)fe 4-^sl Ji X12 i^!4(S2)7l- <eI-444. ^is14 4"i 44*)*\ (C p )S.^-e] s^s] 
^ °im4sl 44 ^44 42 ^44(S2), 44 i^^l(S4) ^ ?I^e1(L)1- ^44^1 44*}*) (C P )<4 ^1444. °fl4 
4 ^4*1 443)1^ 4°11^ X12 ^44(S2), Xl4 ^4^1 (S4) ^ (L)7> ^7fl^4. °lf7il afl^ 3fl ^ (c p )sl 
44°1 3144 4, 3fl^ 7Wa1e](c p )7> 717^3 (GND)# 4^14 ^1 44 ^3*1 (S4)^ 4 -i.S44. £. 114 4 4 
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£ 11* 3^43, * *l3 WW 4* <*44 ^3K£-5f- ?fl^A]El (Css), 

3(L) 3 ^1 i$l*l(Sl)4. ^1 1 ^£-(nl)» 3*44 °mmi)2± ^1 1 i3*l(SlH ^#-2-5. 3^4 4**1 *ll 
2 t=.(n2)» 3*44 ?ll3fl^El(Cp)i H#3 ««4 35.(10)4, afl2 in<=. (n2)4 333 (Vs) 44 

°11 43 i$)3l(S3)2K *fl2 (n2)4 7H333(GND) 4°H 3^3 7il4 ^4(S4)# ^*]34. 

2±3{*1 21^(10)^ Till 2nH.(nl)4 *fl2 ^H( n 2) aH°H J±?!4 ^9)3. ^#3 44-2.H.»(Dcl,Dc2,Drl,Dr2)4, 
o] 44 -2.2-1- (Del, Dc2,Drl,Dr2)°fl 3#3 *ll2 i3*l(S2)£. T LA o l 34. °1 Ji«4 3-£-(10)fe ^^2) #/33t1 3 
43fli» *1]4 4fe ^* 34. ^3*1*(S1 H13 S4)* 3^*11 ^3*1 ±4 4* *3, MOS FET, IGBT, SCR, B 
JT f-S] 3S.*fl ±7}£. A}-g-34. 



*Hl ^$l*l(Sl)fc *(0n) 3^H3 7lWH(Css)2l 345.^3 333(1-) £ *fil ifl*l(Sl)* 3*44 * 
3MEl(Css)Sl 4^34^ 444^r ^fslfat ^^^Tfl 34. ol ?W a) e| (Css) 333*r 34 

oil m ^WLHfe 3*71-^334. 4 *ll ifl*l(Sl)7l-€.i = « 4*,333(L)2l ^fe^tfl 7 >flsl-* 
AH, 3<33(L)Sl 334fe «33o| ^-71^4. 433, iiJ=(nlH*r 4 3 (Css) 3 334 33tH(L)4 * 
7i^ *33<>i 3*1)3 #3334 444t1| €4. 



*|2i34(S2)fe 3)^ #34*11 3-*34 44-2-^(Dcl). A2 i34(S2) 3 44-2.:= (Dc2)« 3*4fe *H # 
3 3#^* S^o.^ 7)11 !c=(nl)S^il #3 33* afl^ ?fl^A]El(Cp)oll ^3-34. a* XI2 ifl*l(S 
2)fe 444 sj^Ajo)) ^.-frs^ 4oli=CDrl), ^12 ^34 (S2) 3 44-2-H(Dr2)«- 3*4fc 443 3}=r 3**J 

i» $^.2.3.4 43 711*43 (Cp)S-^-Bl Sl^Slfe 4444 333-§* 334 (L)* *34 7lH4e](Css)4 if 
34. 



*13 ifl*l(S3)fe Jfl\i 7fl^)AiEi ( Cp )2l 33* 4^313 333133- *444 344 4^4°J33(Vs)* *#4fe 
3^*34. 

7)14 i$14(S4)fe £ 124 34 7fl^AlE](Cp)5l ^<a-^^"»l 7l^3^(GND)* ^1% V °fl D J: ^12 1b. 

H(n2) 71^3^5. ^^1^14. 

£ lH £^13 ^vi^i sl^s.31 s i3* ^^«>3 4-1-4 £4 



34^3)3 33(Vs)S^33 sfllfl aW-WCp)*! U <3-^°H al«Jn^M4^l 3°^ ^2 ^^1^1 (S2)4 3 
^b](l)» #*M ?W*1e1(C88)£ ^^r34.tO°ilAi ti 43^1 7l3°fl 7il2 i^^l(S2)fe Tfli i3*1( 

Si)^ 3-«-si<H 7fl2S Ale] (Css), 3^e](L) 5! ^1 1 ^3*1 (Si)* a«-« sf^-s* ^^47fl 34. 4 33^3, >1 
s11a1e1(Css)S-¥-e1 «j-3^lfe 3*H a|«D °J^El(L)fe 3^-* #344 °J3e1(l)3 3^-(lL)fe ^7l-47fl 34. °1 
»l. ?! ^ 3 (L) ^1 333 33-S- 711 A 3 el (Css) 3 33(Vss)4 -S-344. 



A\ ifl*l(si)7V €-ASS|a. ^12 i^^l(S2)7f €-*S|teti ^l^°ll °U^Ei(L)°il #33 3^-7> 4°1^-H(Dc1), 
7fl2 ^^^1(S2) S 4°liH(Dc2)* **H ^11 -HI *S^7l a13^4. oj^Tfl 3^^(L)°fl #33 3#(IL)7> n^i. 

7ll^AlEl(Cp)0ll -g^SM 7fl3llAl3(C p )Sl 33(Vcp)€r 3#47fl 34. n%. 7fl3l)3Bl(Cp)2l 33(Vcp)4 Vs 

s^a.4*44feti' Ai^oflA-i 3^ei (L)3 3^ 344 %A f^H 0 J^e1(l)3 33°flfe^33°l *7i34. 
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44>4 ?l^Bl(L)oll ^^o] -fMsmtl- nn*\£\{Css)2) ^'3-(Vss)4 Sj (L) A -fM€ °44°J-°1 

CjSfl^l ^^-a- 0 ! A1 ?W^lel(Cp)»ll *#5M ^1^ 7fl^^lEi(Cp)l- f^l7l7fl £4. t 2 Al^oflA-j i^*l(S 

2)^ ^-J2. = S]J1 ^13 ^^1(S3)^ ^ <S *ll3 i^^l(S3)# ^-S^ ^iEjl^WsH ^ ^ 



t3 ^l^i^i, *I13 i^^l(S3)^ ^-i2.= sU *ll2 i^^l(S2)7> EJ.^4. 4^ AA*\ 3 (Cp)S^-El Sj^g 

oHu^s} ^oj-a^o. cfo]^H( Drl)i ^2 i^^l(S2), 4°l-2.H(Dr2) 5 °J3e1(L)I- ^-frsM ?fl ^ ^ ^ (Cp) <H] ^ 

*J"€4. ^1 f 7)] 3« ^ ?fl 311 A] B] (Cp) 21 #°«M 3 ^€ ^ °il ^ ^ ?B ^ A] ^ (Cp) 7f 7l ^ (GND) » ^"^1 4°1 o^ 4^T 7] 
4 oil* #3, £ I2i^1 2] ^8(^1 ^7171) 0I14 ^iEllol^f-AHol 7l ^^ov °.7]7)l}o\} A 4 ifl x] (S4) ^ € - * 
3 £.3. >02 i^=(n2) #2] ^«g-«r 7l *1 £ 3 (GND) 5L -iM44. 



^14 i^^l(S4)fe £ 14 ifl*| E 164 Q°) £ ifl*) ^3 ^aHo|s. ^t\A 3-8-1 5fl4. 



£ 14^1 £-M4 314 £fl*|(S4). £. 150H ^15 ^3*1 (S5), £. 16ofl £^14 44 ifl*l(S4)t £. lH £X| 

€ *H4ifl*l(S4)4*H*MI ^444. £ 15°fl sa«H-H. ^14 ^3*l(S4)fe Si 3 El (L) 4 Ttf 2 ifl*l(S2) 4°H 
^#5H -^7l?i £fe 2]^7l?> f-o} #7]7l4°fl £ = E]Dj, =L o]S]2\ 7l4°flfe = » ^^4. S*. *fl4 £$| 
*l(S4)fc ?B^A]E](Cp)S] ^<g-(Vcp)«l 7l*|£fl(GND)3. *<H*l7l A]4*fe 71^^41 (GND)* -8-^1 

*fe £71 71 ?M i = =1 ^ , ■ H °1 21 2} 71 7_H] £ ^J-Efll- -Pr*) *M ^4. 



£ 17* 42:4^, 4 £^2] ^17 ^Hofl 4 = oflvi^l 3j^3j£fe B»^ = # ^4^4 9|Jfl*lEi(Css). 
Ej(L) ^ *1 ifl*l(Sl)^, ^12 lcH(n2)* ^-ffSH A* A A ^1 ^ (Cp) ofl ^il2 i^^(S2)4. ^2 ^H( n 

2)4^^ti ^ti-*(Vs) 4°l°fl 3#5]±r ^13 i^^l (53)4. ^1 !tS.(nl)4 AZ ii^(n2) ^H°fl iL2 
tW.SLH(Da)* t 1 ^*^. 



A\ i^^l(Sl)^ ^8r(0n) ^Eflofl>H ?B3fl^Bl(Css)2l ^7}S^-El ^E] (L) ^ Tfl 1 ^^(Sl)!" ^ ?B 

3flAlEl(Css)2l Ef^rf^S OH^]^ ^s^e.as ^Aj^] ^Cf. o] 9|^.SdgA) 7fl afl A] ^ ( CsS ) S-^-El >g-^£]fe 
oil 2l«(| ol^EKLHfe ^^7f #^€4. «>1 ^ll ±%*\{S\)A = °J^&i(L)2l ^^-^ 2)cfl7} 

A H. ?1^e)(L)21 ^oflfe 33i<a-o] -B-71^4. 44^i, ^li ^(ni)oflfe ?W^lEl(Css)2l tl ^ ^ (L) °11 -B- 

71 « ^^ 6 J-°1 ^°J-^<a-ol 444711 €4. *tl2 ^2l^(S2)fe ^1 t=(nl)S.-¥-El2l ^oj.^. jfl^ ?WA i 

El (Cp)°H ^-g-^4 4-l-El, 3111 7B ^1^1 El (Cp)S.-?-El ^^5)^ o^ol xjoj-Aj^ (L)1 - ^aflAlEl ( 

C P )ofl ^^Ml €4 



AS ^21*1 (S3)^ BUI ?WAlEl(C P )2l ^oha.^Bflo] 471 A^i 7lWE](CpH *] + A9l 

^^(Vs)* ?-#4fe ^4 

US 4°liH(Da)^ ^12 ^21^1(32)21 a>c] 4015.^0) ^^^-^ #o1jl ^2 i2l*l(S2)2l ^^ft-fr 

*1 ^2 ^21*l(S2)2l ^°)A €4. ^, SS 4«l-SLH(Da)fe ^1 2n=(nl)S^ ^2 t=(n2) * = 

^^Ail- -g^sM 4^#, 4^oj-o.^«.ei ^ 2 i^^(S2)# 44. °1 4°lii.H(Da)^ £ 18 ^ 

^1 204 t°l 44 £ 8 % £ 14 $ £ 15°fl £^1^ oflui^l 3|^S|s.«*l|J£ aj-g-« ^ SJ4. 

o] is 4°l^(Da)7l- -i^l^ ^ui^i ^^5.21 f-4 t$f £ 521 4^£4 ^3-2-3. -f- 0 J44. 
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£ 21-S- 42:44. 4 4^ 4n 4*HH 4^ <*H*I si^s.fe *8^45L4 3^4 *fl3fl*HH(Css). 4 

1 4 ^Hl2 434(1,201X202) =L%JL 4l &fl*l(Sl)4. *fl2 i^(n2)» Jg-fr«M sfl^ ?W 4 3 (Cp) °H 3#4 *ll 
2^*1(S2)4, *l]2i^(n2)4 A ii3l?J 443KVS) 4°H *ll3 (S3)» 44 44. 

*fll °J44 (L201)4 ?B 4) ^1 &1 (Css) 4°Htt 4l 4°l-2-^(D201)7l- 3 #4 JL, 42 444 (L2)4 *fll icH („1) 4 
°H1tt 42 4 o liS.(D202)7l- 3^44. *lll 4<>1.2-H(D201)4 42 4°1.2-H(D202) 444 *fl2 <?1 4 El (L202) 4 
3444 34^4 *tli °J44(L20i)»3444-t^3||i-I- 44*14t11 €4. 



*lll i3*l(Sl)ir 4(On) ^441 m*\mCss)2\ 44^44 4l ?I44(L201) ^ afll ifl*l(Sl)« 3 

-S-SH ?W4(Css)4 4444^ °H44 44314 = 1- ^^}4 34. °1 7l|^AlE](Css)S^El 44 

5)^ 44°11 4*fl 41 °J44(L20lH4 447>4444. °1 *fll ^^l(Sl)7]-^-iL=€ 4-§-, ?144(L201) 
4 444 4dl414 4*H, ^11 444(L201)4 44°)]4 444°1 -8-71^4. 444 *lll ^H(nl)°)|4 44*} 
4(Css)4 #44 *lli ?144(L20i)°ll * 7 1^ *#4°1 44444 444711 €4 



*112 ^4*1(S2)4 ^1 iiHCnUiM^S) <r4 444 ^fl 4 *1 4 (Cp) °H 4444 4*4 4 4 (Css) 

44 3444 °11444 4444* *fl2 4°1^-H.(D202)4 42 <U44(L202)» ^fl ^ a] 3 (Css) °fl 444711 

€4. 

*I13 ^4*1 (S3)4 ^ ?H4m (Cp)4 44* *\±49l 44314-SL **]47l 44^ (Cp)°l] AiiEflo] 

44(Vs)* 4444 44* 44. 

£ 2H £44 °H44 3433.4 ^.4* £ 4 ^ £ 22* 444^ 4*144 4-S-4 24. 

tO°lH ti 44^ 7l4°ll ^12 ^4*1 (S2)4 £=42. alii ^44 (Sl)4 4-4€4. 4 44 *4. 44m (Css)s 
44 4*d44 34°ll 4*11 *fli 444(L20i)4 *J4» 4444. 



*fll =i44(Si)7l-€-.2.=44tl 43°1] Till 444(L20i)°ll 4*d€ 4fi-7l->ll2^44(S2)4 44 44.2.H.* 

44<3 "llM 44471 A]4^4. °l¥7fl ^fll ?l^El(L20 1)°11 ^7f 3fl^ ffl3flAlEl(Cp)oll 3"§-£|<H 4 ^ 

^^l^(C P )2j ^(Vcp)^ #<£47ll €4. 44*}mcp)2) ^^(Vcp) 0 ! Vss ^^iL4^4^^ti- a}%4*\ 
ojeiEl(L)2l ^fe^c)l7l-i4^AH <a^El(L)sl <a=^^^^U°l -B-7l€4. 44^i. °J^El(L)i 
7lslfe tl> 4 4 *1 (Css) 21 ^°J-(Vss)4 ti^^KL) 0 ! -B" 7 ^ c ^^l ^°^d^°l 4^ 44*)^ 

(C P )i ?-#sl<H 4 4*) ^ (Cp)* ^€^171711 €4. 



1^, 71141^1^ (Css)4) #^ #<y-4 41 ?l^El(L20l)i -8-714 ^zd#o] ^^o] 4^ 4 4 *1 e! (C p ) » 

f-^^l?l7fl 44. °lf 711 ^11 7fl3flAlEl(Cp)oll ^S]fe ^oj ^J-Slns. 3fl^ ?W Al (Cp) °fl ^^2] 4 

oi^ E}.oioi *4^1tii 44. 

t2 ^l^i^l, ^l3i^^l(S3)^ 4--&5l^l ^112 ^4 4 (S2) ^1 44 4°1^-Hfe 4-^-2E€4. ^^1^ ^13 i^^l(S3) 
» 3*4°} ^i^l'?I^ < a-(Vs)°l 3fl^ 7fl^^lEl(Cp)<i ^5)<H 4^i 7M^lEKCp)2l ^^'i* ^1 ^^ll 91 4 0 J-«11 1 

s. -8-^144. °] ^^Eil'?I44Bll , i 0 fl7.i afl^o] ^ vfloi) ^aj^ 4^i:oii^ « 0 v^oi ^<H4t1| 44. 



t3 ^1^°)1^, ^13 ^^^l(S3)fe 4-4-=5lJl ^12 ^Sl*l(S2)7l- €-^^4. ^Sl4 4^ 7ll3fl7>lEl(Cp)S.-?-El 

7H4^1 ®& 4^*} ^, ^£433 44^^-8: 42 i^^l (S2)4 42 ?1^4 (L202)* f-4^ ?M44 (Css) °ll *1 
444. sfl'i 7W^lEj(Cp)7f ^4^1fe 4°1 ; S4^(TR)«1 #*4^4 4^°1 4^=)t1] °J<H4t11 44. 24, 44 

*lEl(Cp)7l- 4^Sl^ 21^7144 #^4°J(TF)°l ^=r4 ^12 °J^El(L202)4 ^fl all *1 ^ (Css) 41 ^^r^l^ °114^^ 
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3)^Jl-§-<>1 ^c}7]7\] s]<H 4:Ul43°l £o>*l7|| 44. 0)1. ^44 ;<fl2 <?] 33(1.202) 2] *lll °J^€^(L 

201)21 3.7\\ 4^44. °14 44 ^« 2:4 y^Bjfe £ 23 5 £ 2421- 4°1 344 E8S£lH 

£ai^ oim^i arsons 341 ^ #4. 



£ 254 4 4^21 3U4 ^AHofl 4^. oilui^l S^-s^r 3H4 = 1- ^i^i ?l]iq)AlBl(Css), 91 

*£l(L) H5U311 * 312 i21*l( S 241,S242)4, 31 2 t= (n2)4 A^ol 34^3) 4°H 3 43^1 3^4 
^1 (S3) » 4«I44. 



*11l ^3*l(Sl)r: -Sr(On) 4*HH ?fl3flAlEl(Cs S )2l 2J4 £43.43 °J^El(L), *U U *]2 ifl^q (S241.S242) 
» 344 <a l 7ll3l)AlEl(Css)2) 4#44^. ol^^lfe €43)4*4 ^47fl 44. °1 3fl4=°lH ?fl3llAlEl(c S s)S.^-el 

44s)b44°fl 2i«(| °13£KL)°fl^ €44 4344. °1 *0i ^*l(S24i)4 4-.2.i4 4-S-, °d^{L)s] €4fe 

3^4 14 Tf- A l°ll, €33 4)2) 44°fl^ 33401 -2-7144. 44A^ 3]1 icHfnl)^^ ?WAlEl(Css)2l 344 

€3e1(LH 444 3€4°1 t-l«fl^l 44€4°1 444*1 44. ^2 ^2i^i(s242)^ #€4 H ej-.SL*sl4 

°11M^7f ?fl3flAlEl(C S s)ofl m 7l)2fMel(Css)4 ?l^Bl(L)7> #€3^ ^l^ £ 



43 ^21^(S3)^ ^ n *H 4 E] (Cp) 2] #44 A^EflO] ^OJ.^1^ -B-^471 21§H 3m ?W4Bl(Cp)°fl ^B]l€ 

€40^)4 4^471144. 

44. ^1 711 414 El (Cp) 21 €4(Vcp)°] 44€3 (GND)» 444tt 7RH1 ^11^21^1 (241)fe € 44 ^1 

2 i21*l(S242)b €--2-=sH 312 2nH(n2) 42} #44 7l 4 43 (GND)S. 4°1 4^4 ?1 3] 44. £ 25°fl £44 

°fl 1 -i4 3l^r^S2i 444 £ 261- 144°3 -M c i4€ 4*4 £4. 

tO Al^ofl 311 ^2i21^1(S241,S242)^-fAHl ej.^44. nz]^ ol^e] (L )^ tO^ tl 44 ?M45](c S s) 
s^-ei 4€3b €4<H1 si*i) €4# #344. 



4l ^ ^112 i21^1(S241,S242)7l- tl Aj^ofl °l*El(LH #44 €47f 3fl\t°]l ^s\y] 4444. o) 

€33(LH #€€ €4(lL)7f afll fWAiEi(c P )ol] #-g-s)°l 5fl^ ^^14^ (Cp) 4 €4(Vc P )4 444*1 4 

4. 4^. 7WAlEl(Cp)2l *J4(Vcp)<4 VSS €3iL4444^tl' Al^o)lA-l 0]5jBl(L)2l 4^-^ 4tfl7> 14 %A]o\] 

°a^Ei(L)2i 44°i|-b 3€4°1 47144. 44a1. €3e](lH sj^tfo] 4 713b tl' 4343 ?11 3fl a]^ ( Css )^ 3 
4(Vss)4 -4^^ (L)°fl 47)4 3€4°1 cl*(l4 44€4<>1 (Cp)ofl #^-s]oi 3||v| ^flaflAiei (Cp )i- # 

€a1?131 44. £4, ?fl3llAiEi(c S s)o)l €44 ^eKlH *7l4 ^€4°1 cl41^1 #4€4°1 i^^lE) 

(Cp)^l #^4. «lf 711 #^51^ €4°1 #43°1 #^SlSS. 4^ ?ll^AlBl(Cp)ofl #€51^ 4421 

4ol3 4 0 J°1 444711 €4. 



t2 Al^HAi, 313 i21^1(S3)b 4-^44. ^El^ *I13 ^^1(S3)» ^44<^ A^E)lol^<a-(Vs)ol aj^ 

(Cp)o)l #^£)<>1 4^ 7ll^AlEl(Cp)2l *J4efl<§4 AiiB)lo)34 5 l]tS. ^1^4. °1 Ai^Ellql ^45)1 ^011^ nfl^S] Q 

Ml°fl ^Aj4 34i- 0 11b 4€°1 < a c H47fl44. t3 Al^^Ai, 313 ( S3)fe ^ . ^=s]b ^2^21^(52 
42)b € -*44. ^el^ =fl ^ 7fl^AlEi(Cp)s.4El sl^slb oflui^si 3<y-Aj44 t4 4^ 3)2 i2l^l(S242) 

4 ?I^e1(l)« ^44°i 711 3fl 4 El (Css) °11 a-14^4. 



°1 °im4 si^r^lsi -a^]^ °I^El(L)fe Ais 4€- °J c ^i 44 7Hb a4 ^J^eIs. cfl44 ^ &4. £4, 

°1 °fli-i4 ^^rSlSoflb £ 17 tfl4 £. 204 4^1 ^11 1 iiH(nl)4 ^12 in^.(n2) aH°H 4°U=7> Ai^^ 

S*4. 
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5. 27* 4^44. 4 4^3] 4ll4 444)41 4€- 414*1 ^^S.^ aflf-Sl- ^s^s. 3#4 41 41 a] b] (Css) , 
^El(L) ^ 4ll ^^^1 (S1)S+, 4l2 ii=.(n2)# 3-8-4°l 41M nn*)*\(Cp)<*} 3^4 4|2 i3*l(S2)4, 4]2 
(n2)4 *1^4l<y #4€(Vs) 4°H ^#=1^ 413 ^3*1 (S3)4, 4)1 icS.(nl)°fl 3#^4 4*51 4^|°} 
(Vs)4 413^3*1 (S3) Aj-o]^ ^3 ^H(n3)°fl ^#s]fe 4ll 4°1 £H.(D261)4, 7l*1443l(GND)4 4ll ^-(n 
1) 4<44)4 4ll =i3*l(Sl)4l 3^r4 412 4°l-2-H(D262)» 7u]44. ^fli ^3*1 (si)'fc *(0n) 44|41a1 
4] 41 43 (Css) 3 ^#^-45.^ °1^E1(L), *ll ifl*l(Sl)# 344^ 41 41 4 3 (Css) 4 4^44^ <>1<44^4 
%*3441 €4. 41-¥-JE4l4 ?fl3flAiEi(c S s)S.-?-El 443 *r 3441 m ?13EKL)°flfe 444-^34 
4. <>1 41 1 ^*1(Si)7>4-£=4 4-S-, <U33(L)3 ^ = ^^cfl 7 >l4-i-Alo11. oj^el(L)sl 444]fe 344<4 
-8-71^4. 44*1. 4li ts.( n i)41^ 414143 (Css)sl 433(L)41 4 7 14 ^4<4 3314 <£444ol 44 
441 €4. 



4l2^34(S2)fc4ll in=(nl)5.^2l <£4 44* 4]^ 414143 (Cp)4l ^-i^. o\^ t *|g ?mxm(Cp)3. 
3)^S]fe ofll^o} 44*34* °133(L)» **H 4)4143 (Css)41 ^4441 €4. 

5*1 3 ^a](S3)^ 414143 (Cp)3 44* 4^414 ^<a-efl«gS. -8-447] 34<4 4]^ 414)43 (Cp)41 4^*4 
44(Vs)* ^44fe 34* 44. 

*|1 4°)£.H(D261)^r 41 1 ^H(nl) 4^ ^oj-oj §.^^^4 Ai^Eflo] 44(Vs)3 4 «>l-*o.S. 4<£4 4) € 

-*3.s.3.4q 41i i*|*l(si)4l tl7fH)^ 4444 434» 414441 €4. 4, 4]i 4°liLH(D26i)fe 4344 4 
345-43 J^fl l i3*l(Sl)» i£±441 €4. 4)2 4°1^.H(D262)^ 4|l ^34(81)3 43 4 0 l-£-<=3 4444* 
*#o1ji ^3*1 (SI) 3 44***^.2.5.4 4l ^34(S1)3 41**°] 4] €4. 



4ll 5 4l2 4°l^H(D261,D262)fe 3*4 4*H»41:E 3*3<H 4 ^34^44] 37>3fe 444* «°U, 
4444 4 i^44i4* ££4 &4. £ 28* 4^44. 4 4*33 ^fl 15 444)4] 4€- ofl 1-1 4 $ 

^r^Sfe n+Z* ^^4£^- 9l3fl4E)(Css), ^11 ?1^^(L271), 42 91 ^ ^ (L272) , ^ll ifl*l(S271) * 

afl5 i#*l(S275)4, ?HSflA]El(Css)4 ^1 1 °J^El(L271) 4°H ^1 4°liLH(D271)4 > afl2 <?!3eUL27 

2)4 ^14 JtH(n4) 4°l t H] $$$.42 4 0 l-2.2-(D272)4, ^12 ii=(n2)l- ^*4<^ ^1 ?D ^ a] ^ (Cp) <H ^1 
2 ifl 4 *l4 i^4(S272 vfl4 S274) ^ afl6 i^4(S276)4. ^6 ^^1 (S276)4 4^Mtl ^^€(Vs) 4 0 1°( ^ 

4*J-(R271)4, ^14 icH.(n4)4 4^ti (Vs) Afc-Hl 413 4°liS.(D273)4, *fll ^(nl) 0 ! 

^^14 4-irS] a^^o] ^^(Vs)4 ^13 ifl*l(S273) 4°1^ ^3 tH.(n3)<Hl ^^^1^ ^14 4 C, 1^-H.(D274) 
4, 7l4^1 , y-€(GND)4 41 inS.(nl) AHoflA-1 »H (S271)°fl »S* ^15 4°)^.2.(D275)4. ^ll JnH 

(nl)4 a))2 tH( n 2) 4°li »|6 4°1 -2-— (D276) ^4*4. 



^12 -?!3iH(L272)Sl ^ll ?l^^i(L271)^ «14^ 37fl ^^44. 



41 1 4°1^-H(D271)4 412 4°1^.S-(D272) 44* 41 2 ^1^^ (L272)» ^*4fe ^^^)^4 4|l (L271)* 
^*4fe -f43fli» ^HlA]7l7ll 44. 411 i$l*l(Sl)*r *(0n) -8-6(o|4 *H 41*1 El (Css) 21 44s^-h1 ^1 4 
«liH(D271). 411 ?l^Ej(L271), 4l5 * 4ll ^4*1 (S275.S271)* ^■fr* 0 ! ^41 4^ (Css) 51 4^44^. <>H4 
4#41^-=# ^^441 44. °1 ^^-=^4 (Css)S-?-e1 «S"4=1^ 4441 a]«fl 4li ?1^4 (L27l)41fe 

^4 ^"^44. oi 4|i i44(S27i)7> 4-^=4 4-S-, 4li 433 (L27i)3 4#fe ^^7> 34 -W-aH, 4li °J 
«|6|(L271)4 444m <34°tM -8-7144. 44*1. 4ll icH.(nl)4|fe ?H4lAlEl(Css)2l 444 411 -?leiEl(L271) 
41 -8-714 *&Qo] c1*fl4 *444«l 44441 44. 
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42 ^33 (S272)^ 4l lc<=(nl).£4-33 £4 444 44 4433 (Cp)4 ^-g-44 3-§"3, 44 4433 (Cp) 
£.-¥-3 4444 444-&-I- 45 ^33(S275)3 43 43-2.H, 42 43-2-E.(D272) 4 42 433 (L20 
2)» f-44 4433 (Css) 4 3"g"44 €4. 

43 ^33 (S273)^ 44 4433 (Cp)3 #44 4^44 444'§3. 4343 343 aflvg ? j] afl a] 4 (Cp) 4 3^ 
4°d44(Vs)4 *#*|* 344 44. 

44 ^33 (S274)^- 44 4443(Cp)3 343 7l344(GND)4 434 4 1 45.^ 34 44(GND)4 44 44 
A l^(Cp)^ ^444 €4. 

45 ^33 (S275)fe 44 4433 (Cp)3 34(Vcp)3 3443 (GND)» 43433= 4fe, 41- »4 41334 £ 
fe 3434 -f 3 43344 a °133 344fe 444°-3.3 443 3^3*434 444^ 
» 4444. 

46 ^33 (S276)fe 34 £fe ^344 4-433 ^ = 444 44 4433 (C P )4 4444 44. 4i 34(R 

271)* ^=443 RC 33^3 3444 1^44 44. 

43 43-2.H(D273)fe 44 lcH.(n4) 43 343 443 43444 3^43 44(Vs)3 4 o|Aj-o.£. 4<£4 4 € 
-44-2.S.3 45 ^33 (S275)4 ?l7f5)fe 4444 444* 4444 €4.44 43-2-2(D274)tt 41 ^(nl) 
43 343 443 f-3444 4^43 44(Vs)3 4 34-2-3. 4*4 4 € 41, 42 4 45 ^33 
(S271.S272.S275) 4 47l-3fe 4444 4444 4444 €4. 

45 4°1iL3=(D275)±r 4l i33(S271)3 43 43-2.E.3 444444 i°U 4l ^33(S271)3 3444 # 
3 41 ^33(S271)3 444 #34 €4. £ 284 2*14 443 $^33.3 444 £ 29« 4*43 4*3 
Sf^ 4-1-4 24. £ 294 433. 46 ^33 (S276)fe 34 ^3444 4 44* 4342-3. 46 ^33 ( 
S276)4 44 44 4<§£ ^433 ojcj-. 



tO 334, 41. 44 5 45 ^33(S71,S274,S275)Tr 4-444. 333. tl 334 t2 3343 44 ^33(S27 
4)4 41 i33(S271)^r 4-2.^.44. t24t3 433 tZ' 334, 41 433 (L271)^r 344443 

4334^34 4i 333(L27i)4 3443 3-344. 344 434 4i ^1^^ (L27i)^ 3444 4433 (C 
ss)3 #43 rH*fl^l 44443 45 ^33(S275)4 42 ^33(S272)3 44 43-2.H.4 44 44*13 

(Cp)S. ^sl7l 4«|-tb4.t3 ^1^44, 43^^)(S273)^ €--8:44. 43 ^44l(S273)* ^^-4^ 4 
^4°d^d , a-(Vs)°l 44 44*13 (c P )4 44 44*13 (C P )2l ^^It* 4^4 0 d=d < 3-4'Ss -B-444. °] 

4^4?l^° l l-4 , S44 443 € 44 ^4 4^*4^ u o v 4°l °^444 44. 



t4 *1^44 43 ^3*)(S273)4 4-^4 ^4,t5 *1^4 42 ^3*1 (S272)fe 4 -*3i 45^34(S275)^ 
4 -^.=44. ^34 44 4433 (C P )S^-3 u <3"43fe ^44 3444 ®£ 434 ^, -?-S.4^3 444^* 4 
2 *:3*1(S272), 45 ^3^1 (S275)3 43 43.2.2., 42 43^-2.(0272) 4 42 433(L272)* ^-6-44 44 
33(Css)4 ^^44. t6 334 44 ^33(S274)fe 4--&44. ^34, 44 4433 (C P )^ 3444(GND)* 
-H-344 44. 



4 443 434*4 4€- ^47l¥l- 7>4^ 433 3^^5.1- 3-8-4 5.3443 433 Jl^4^3 -f 44^* 
443-2.S. ^344 £ 304 44. 



43. £3443.43 444 3444 &4 433 ^,-^3:4^3 3^34,3^4 -?-J:43* 3-8-43 4433 ( 
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Css)°fl €4.(S301) ffl^Al^^ss)^^ H^tt £*W a0^- = * °J^EKL)°fl 3 

^-7>^^^4.(S302 #31) 21*11 ?l^Ej(L)2l ^^-7f3)cfl &°1 « -II, <?l^eKLH 

°j-°i -s-7is]<H o] nnm(cp)4\ c-isti^ o.s**i sfl^s-^-ei #<y-#-g:°i *<a-scf.( 

S303 #7)1) o}%7\\ afi'i ?W^lEl(Cp)* f^l^l €4.(S304 #7fl) 4li ?H^^1^ (Cp) ^ 

33 7>4°1 3^1, *l-¥- #<?H1 0-5.^3 ^<a-(v s )ofl 21^| 5))\| ?Wa]b] 

(Cp)fe a-I^eIIoi ^= ^l-Sj-Tfl S4.(S305 #7)1) 



£ 4^- ^°d-7l^* 7H^ 31^5.^ °1» °W*1 5L#^ « 0 ><3£ 3 

71^4 7K*|fe °M*1 ^^5.2} °1» °l-g-# £-§-3}- ^fll^ oflu-)^] 5^3)1^2}. ^2)] i Aj-ofl a^fi} 



<>1# vA-fr* £ l^ 2 ! 7l#4 A o-* ^t^l <>H§Hr >3$HH 4°<R> £3 si ^MH ?Hs-«- 

^^^t^ t 3°14. 

(57) 3**1 
1. 

* 1 sa°i^. 

^ 1 Si^^i, 

#71 31 ^€ #71 <HH*1* 711 D^l el 4, 

#7] ?11 3)1 Al El 5.^01 Aj- 7l #-TM§-g"|- 3^*>fe V^^, 

#71 ?Wa1e14 aj-71 ojojElTiol Alxnflil- ^«:S>7l ^^.V ±%x]±x}& ^*}*}S= ^ os. *}*= oflH^l Sl^r 

sis. 
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* 3W SH*1, 

#7l *7l <?I^Bj 5| #71 = # ^*£* 3^5lte m°-3. 4lH*l S^S. 

5. 

all 4*41 so>w, 

#71 3j]^ = ^ #71 3fl^4fe -g-HlSlTf) 5J^r ^3 JUL S>fe oflui^l S^iL. 

S^*6. 

*\] 4 *4l 5H°M. 

#7l KU3.JM1 2)^3 ^71 oflul^lSl Stt^fc* #71 ±t\x]±X}2\ *3$£ -8-71 <?!3BH ft^fe 

**sife 3* #3 is °w*i *I^S|S. 

S^*7. 
*H4*4l5a°H, 

#71 g** #^t>7l A J"7l »|*«7} ^S]fe 53* #3 .£3. *>fe 41^*1 Sj^SjJL. 

St 1 * 8. 

* 4 *4i stw*i. 

St 7 -* 9. 
*11 4*41 

#71 TUMeW <*H*l7> 7^ *3£. 3^41 *9^7l|? #71 **=7> 7fl#Slfe 

£3RI°.JLtRr 41^*1 s|^£. 

St 2 "* 10. 

7H1 2*41 sa°H. 

#7l ^fl^Xfe #71 «frtfS|S7l- *^-S)<H^l 3*M§#* S**fe A J-7l iM^l* ^71 3flv|ofl -g-^Sj-Tfl SU #71 

afl ^s^-ei #71 i M^n- s] ^t>7fl 3* ^ is. *Rr 41 H *1 4 ^ JU. 

St 7 -* 11. 

2)1 2*41 Sl^H, 

Ai^Efloi Wtife ^^MSI d*HI*K 

#7l A^BflO] ^^O.S4E] #7l Ali^d] goV^ #7] iqucfl ^^Sf7l 3* *fl 2 ^7>S. T^l^Rt 

-fr *3 £-3. *fe 4) 1^1 fl^S. 
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12. 

* 2 #°fl Stl^l, 

#7l <3i*|ife #7l «^<a-S ^^Ir-S- S.«-*}-*r oflM^in A <M 4^±3. ^5|fe f-oV * -8-71 3^3.^3 #7l 

o|M*|7> *<g-33.^£.3. sj^s)^ #:£*1«S >!)•$■£■ 'S-^o.s. -fMsHr ^-i- #^0.5. *H; °HM*1 
^T 1 ^ 13. 

#71 #±^)ife #7) .frflS SUM** 5L#*^ °fM*l7> #71 JH*ii ^2)^7}^ ^S-Jp-E^ # 7 ] 

^ui^7} #7l frfljj 3.3*0.3. 3^s|^7H| nfel- #71 4!£3«HMM «^S|>H ^8^3 ^ 4N*I $ 

3^ 14. 

*i 2#°n sa°i^, 

#7l #±B|^ 4°UH» i#sfe 3* ## SKr S# Sfe ofluixl 3t33. 

15. 

^fl 3#°I1 Sl^H, 

#7f Rl^Bifif i^^l^l- ah°11 -£*lsH #7l sfl^^ ^<y-o] 7l*|3fl3. -iMsl-Tr ^°J: -9-5. #«H* h °1 

7RH^^.^^ 2L«i^^2^^1^»^7Vs -7HlsRr3-§-##°-3 ^feoflu)^ S|^3]3. 

16. 

* 2#i sa*H, 

#7l i3*l£*Rr u^4°U^7} lfl#^ E^jiElO] ^ ^0.3 ojui^l 2)^3. 
17. 

#71 °f| 71 3 ;*)<£-§■ *#*|-7l fl* 7l*l£tf«*, 

#71 7]?]^^±S.^S\ #71 #71 nfl^ofl WW fl* *2 i3*]£*H- ^3 ^lSHr 5!* #3 

0.3 sfe <m*\ 
18. 

#71 ■£°J-S|3.fc #7l ?]ejBl2f 7>^3f of^Bl 9j*EH ^ « 3#=)<H# 1°1#3 



- 18 - 



^fl-^ ^-2002 - 0089425 



19. 

XI 18*J-°fl 5a °H. 

#71 °]^^^ fto] #£ <?!3EH ?fl4iS.4#7l Ilfl &| <H1 °fl^2.» 4*1 xli 4o]i 

H4, 

#71 tl^^i St°l €• S]ej*H ffl^H.4 #71 iJH*l £4°fl 3^r€ °l^Hl-7>^^ Xl2 4°l-2- 

^43 ^H]^ ^-§- ^^2.3. SBr oflM^l J^JjS.. 

20. 

#7l °1|^H4 #71 Sfl^oll ^€ ?B±H# 7>^fe 4°l-2-S-» *7>3. ^WKr 53* #3-2.3. 4 

3^*21. 

X] 11 4°fl $H4 

#7l ^^34 #7l X|l ±S\x]±Z}4l2) oflicHSl- #71 Ai^eflol ?H±H.l- 7Mfe 
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